Electronic literature searches were conducted in July 2010 to identify all controlled clinical trials of any type of reflexology for breast cancer patients. The following databases were searched: Medline, AMED, CINAHL, EMBASE, Cochrane Central Register of Controlled Trials, 6 Korean 387423I CT9410.1177/15347354103874 23Kim et al.Integrative Cancer Therapies
Introduction
Recent studies in patients with breast cancer have reported that the most common treatment-related symptoms are pain, nausea, and depression. [1] [2] [3] Complementary and alternative medicine (CAM) is commonly used by patients with breast cancer, with 48% to 98% trying some form of CAM hoping to relieve symptoms associated with breast cancer or its treatments. [4] [5] [6] [7] Reflexology employs manual pressure to specific areas of the body, usually the feet. These specific areas are thought to correspond to internal organs. Reflexologists believe that stimulating these areas through manual pressure affects the corresponding areas. 8, 9 Reflexology is often used as supportive care for cancer patients, especially for the reduction of pain, nausea and emotional disturbances, which include anxiety and depression. [10] [11] [12] Four previous reviews have assessed the value of reflexology. [13] [14] [15] [16] However, these reviews are now outdated and focus on topics other than breast cancer.
No systematic review exists of reflexology for breast cancer patients. The objective of this systematic review is to summarize and critically assess the evidence for or against the effectiveness of reflexology as a symptomatic treatment for breast cancer. This aim will be achieved by looking at controlled clinical trials that compare the effects of reflexology on the symptoms and quality of life with a control group (any type of active control, a no treatment group or a placebo group) in women with any stage of breast cancer. medical databases (Korean Studies Information, DBPIA, Korea Institute of Science and Technology Information, Research Information Service System, KoreaMed, and National Digital Library), and China Academic Journal (through CNKI). No restrictions in terms of language or time of publication were applied. The search terms used were "(reflexology OR foot massage) AND breast cancer." The references in all of the located articles were hand-searched for further relevant articles. Dissertations and abstracts were included.
Study Selection
All prospective controlled clinical studies of reflexology for breast cancer patients were included. Trials in which reflexology was part of a complex intervention were also included (if the control group also received the same concomitant treatments as the reflexology group). We included the trials if the outcome measures were response rate, vomiting and nausea, physical or psychological symptom, and quality of life. Trials with designs that did not allow an evaluation of efficacy of the test intervention (eg, by using a treatments of unproven efficacy in the control group or comparing 2 different forms of reflexology) were excluded. Trials were also excluded if only immunological or biological parameters were accessed. We excluded uncontrolled trials, case studies, case series, and qualitative studies. Trials that failed to provide detailed results were excluded. Hard copies of all articles were obtained and read in full. Trials published in the forms of dissertation and abstract were included. No language restrictions were imposed.
Data Extraction, Quality, and Validity Assessment
The bibliographies of relevant articles were examined for pertinent articles. Hardcopies of all selected articles were obtained and read completely. The screening, selection of articles and data extraction were all carried out by 2 authors (JIK and MSL) and verified by the third (EE). Data from papers published in China were selected by the first (JIK), German by the other author (EE), and a native speaker (from a professional translation company) for each language of retrieved extracted the data from other non-English papers. Disagreements were resolved through a discussion between coreviewers.
All articles were read by two independent reviewers (JIK and MSL), who extracted data from the articles according to predefined criteria. Risk of bias was assessed using the Cochrane classification: randomization, blinding, withdrawals and allocation concealment. 17 Blinding therapists to the use of reflexology was not possible, and thus, we were forced to assess patient and assessor blinding separately. Disagreements were resolved by discussion between the 2 reviewers (JIK and MSL).
Data Analysis
We originally intended to conduct a formal meta-analysis. However, the absence of data that was needed for possible pooling prevented us from doing so. Thus, the findings of the review are presented as a descriptive synthesis. The method that gave the best evidence synthesis was used to formulate the conclusions on the effectiveness of reflexology; 18 this method consisted of 4 levels of evidence and took the methodological quality and outcomes of the studies into account 19 
Results
A total of 60 articles were identified, and 56 were excluded because of lack of relation to reflexology (n = 51) or breast cancer (n = 5; Figure 1 ). The remaining 4 studies consisted of 1 RCT and 3 nonrandomized controlled clinical trials (CCTs). Key data from the included studies are summarized in Table 1 . [20] [21] [22] [23] Three studies originated from Korea, 21-23 and 1 trial was based in the United Kingdom. 20 
Assessment of Risk of Bias
Most of the included trials had a high risk of bias. Only one RCT employed the appropriate sequence generation and allocated concealment method. 20 This trial also used a blinded assessor. Two studies had a low risk of bias in incomplete outcome measures. 20, 22 All the other CCTs were subject to a high risk of bias. [21] [22] [23] 
Details of Included Studies
Sharp et al 20 investigated the effect of reflexology on quality of life, mood, and function. A total of 183 patients with early breast cancer were randomized into one of the following 3 groups: reflexology plus self-initiated support (SIS; n = 61), scalp massage plus SIS (n = 61), and SIS only (n = 62). Each treatment was commenced 7 weeks after surgery. After 8 weeks of treatment (a total of 8 sessions), the total mood rating scale was significantly better in the reflexology group than in the control group at 18 weeks after surgery. For quality of life and total outcome index, there were significant improvements in the reflexology group compared with the SIS group at 24 weeks after surgery. There was no significant difference among the groups in anxiety and depression with Hospital Anxiety and Depression Scale. Yang 22 tested the effects of reflexology on nausea/vomiting and fatigue. A total of 40 patients, who received chemotherapy, were nonrandomly assigned to receive either reflexology (n = 20) or no such treatment (n = 20). There were significant differences between the 2 groups in terms of the severity of nausea/vomiting (P = .006) and fatigue (P = .024) after 5 sessions of treatment. Park et al 21 assessed the acute effects of reflexology on the postoperative pain and sleep satisfaction. Overall, 30 patients were assigned to 1 of 2 groups: one group received reflexology (n = 15), whereas the other group rested in bed (n = 15). Treatment at 6 hours and 24 hours after surgery reduced pain intensity (P = .001 for both) and sleep satisfaction rate (P = .001) when compared with the control group.
Chang 23 investigated the effect of a single reflexology treatment on pain and mood. In all, 28 patients were divided into 2 groups: one group received reflexology (n = 16), whereas the other group was given no such treatment (n = 12). There were significant differences between the treatment groups for both pain (P < .05) and mood (P = .05).
Level of Evidence
One RCT, 20 which had a low risk of bias, reported positive effects of reflexology on quality of life and mood, but this RCT was unable to demonstrate any specific therapeutic effects of reflexology because of its design. Three CCTs [21] [22] [23] that found that symptoms were significantly improved by reflexology were subjected to bias, which can lead to false positive results. Therefore, the evidence was inconclusive (level 4) that reflexology was more effective than SIS or no-treatment (as an add-on to conventional oncologic treatment or chemotherapy).
Discussion
Perhaps the most important finding of this systematic review is that very few rigorous trials have been published of reflexology for symptom management in patients with breast cancer. All of the included studies suggest that reflexology generates beneficial effects. However, numerous drawbacks of the primary data prevent drawing any firm conclusions.
One rigorous RCT reported positive effects of reflexology in combination with SIS on quality of life and mood when compared with SIS alone. 20 Because of its design (A + B vs B), this RCT was unable to demonstrate specific therapeutic effects of reflexology. 24 Three CCTs found that reflexology improved symptoms of breast cancer, including pain, nausea and vomiting, fatigue, and mood, [21] [22] [23] but these results may be due to selection bias. The main limitations of the included studies were small sample sizes, inadequate control for nonspecific effects, a lack of power calculations, and short follow-up or treatment periods. Furthermore, in Yang's study, vomiting was one of the outcome measures but an anti-emetic drug was used in the study. 22 Thus, the specific therapeutic effect of reflexology was also unable to be identified.
We assessed the methodological quality of the primary studies using a Cochrane risk of bias test. Of the 4 included studies, only 1 trial had a blinded assessor. 20 The other 3 trials were unable to do so and, therefore, were open to a detection bias. The concealment of treatment allocation was also reported in one trial. 20 Trials with inadequate blinding and inadequate allocation concealment may have been subject to a selection bias and are more likely to generate exaggerated treatment effects. 25, 26 Risk of bias in incomplete outcome measures was described in only 2 trials, 20, 22 which may lead to an exclusion or attrition bias.
One argument for the use of reflexology for the management of breast cancer symptoms is that it has few adverse effects. However, none of the studies reviewed here assessed the adverse effects of reflexology. Adverse effects should be noted in future studies.
This systematic review has several limitations. Even though our searches were extensive, we cannot be certain that all relevant trials were located. The distorting effects of publication bias and location bias on systematic reviews are well documented. [27] [28] [29] Further limitations include the paucity and often suboptimal quality of the primary data. However, it should be noted that design features such as use of placebos and blinding are difficult to incorporate into studies of reflexology and that research funds for studying this treatment are scarce. Another possible bias is that most of the included studies were retrieved from Korea-based databases. However, the literature was systematically searched using transparent and reproducible methods, and thus, the results can be verified by independent groups.
This systematic review demonstrated that the evidence for reflexology is insufficient. RCTs on this topic are almost nonexistent. Thus, researchers cannot draw any valid conclusions regarding the association of reflexology as a support for breast cancer care. Future RCTs of reflexology for breast cancer patients should adhere to accepted methodological standards. The studies reviewed here are flawed in a number of areas, for example, expertise of practitioners, addressing the pluralism of reflexology, description of the frequency and duration of treatment, employment of validated primary outcome measures and adequate statistical tests, and use of heterogeneous comparison groups. It is clearly difficult to blind subjects to reflexology; assessor blinding and allocation concealment are possible and should be considered.
Based on current evidence, reflexology could not be used for improvement of the symptoms including pain, nausea and vomiting, and mood disturbances of patients with breast cancer. Patients who are using (or considering using) reflexology for the management of these symptoms should be provided with the current evidence of its effectiveness. Although a lack of evidence does not directly mean that reflexology is ineffective, patients should be informed that there is currently no robust evidence that recommends a course of reflexology for the management of the symptoms of breast cancer.
In conclusion, our systematic review provides insufficient evidence for the effectiveness of reflexology as a symptomatic
